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of falls in India, above the age of 60 years, reported to range 14%-53%. [11] Falls and its consequences are major public health problem because falls have been identified as the second leading cause of unintentional injury morbidity, accounting for 11% unintentional injury mortality rate globally. [12, 13] From the reported 424,000 fall-related deaths in 2004 globally, one-fifth of them took place in India. [13] The consequence of fall can either lead into nontraumatic or traumatic injuries which may vary from no injuries, bruises, and lacerations to dislocations, fractures, and head injuries and in some cases, it may even be fatal. [9] [10] [11] 13, 14] Traumatic complications among fallers have increased the rate of hospitalization; also recovery from fall injury is often delayed. A significant proportion of falls, especially nontraumatic injuries, is overlooked often underreported, considering instability in aging is a normal phenomenon. [4, 10] Studies have reported that nontraumatic complication in falls has got a negative impact on the older adults and it sometimes instill fear of fall (FOF) in them. [10, [15] [16] [17] In addition, falls may also lead to a postfall syndrome which includes dependency, loss of autonomy, confusion, immobilization, and depression, which will engender to a further restriction in daily activities. [10, 15] Overall, falls contribute to increase the risk of future fall thus affecting the QOL. [7] Redundant literatures are available in developed countries on the determinants of health and aging, whereas in developing countries, there is a paucity of these epidemiological data which reflect insufficient attention on fall prevention in some regions. [10, 13] Seventy percentage of the aging population lives in developing countries where prevalence and incidence of fall are increasing at an alarming rate and injury due to fall is considered as inevitable and high in number. [10] The US Public Health Service has estimated that two-third of the death due to fall are preventable, and the WHO proposed "active aging" which aims at improving QOL for all people as they age. [4, 18] In this respect, perspective on fall need to be widened. In view of preventing falls among older adults in India, research has largely focused on identification and management of risk factors [19] for falls, but the circumstances of the fall and its associated factors are sparsely researched. The objective of this study is to assess the prevalence of falls, factors, and the circumstances behind falls among the geriatric population and to find out the level of functional independence among them and its association with demographic characteristics.
MateRIals and Methods
This is community-based cross-sectional study was conducted between January 2016 and June 2016 in the field practice area of greater Mumbai, Thane and Raigad districts of Konkan division of Maharashtra. Institutional ethical clearance was obtained. Consenting participants of old-age home residents and community dwellers above the age of 60 years of both male and female without fall and with fall in the past 1 year were included and participants with declined cognitive function were carefully excluded from the study. A fall was defined as any unintentional change in position where the person ends up on the floor, ground, or other lower level.
The sample size was calculated using the formula, sample size n = Z α/2 2 pq/L 2 with 5% level of significance and 95% confidence interval, Z α/2 = 1.96, the prevalence of 53%, and error allowable margin of 5% and it was found to be 1367. Considering the refusal rate of 25%, the required sample was rounded off to 1800.
Participants were recruited by one-stage cluster sampling technique from randomly selected Zone 3 from greater Mumbai, Thane, and Panvel. Initially, one house was randomly selected followed which survey was conducted by the door-to-door method; responses were recorded based on the interview-based method. Participants who missed three scheduled appointments in 1-week interval were considered as nonrespondents; thus, a total of 700 individuals from each cluster were screened.
A face validated, predesigned structured questionnaire was used along with the existing literatures [19, 20] to record the responses that include history and circumstances of fall, the location of fall, time and nature of fall, activities engaged at the time of fall, and consequences of fall. This questionnaire was piloted, and the necessary corrections were made before applying to the study participants.
FOF was measured using the Fall Efficacy Scale-International, as this scale demonstrated good psychometric properties over Activities-Specific Balance Confidence Scale and the modified survey of activities and FOF in the elderly. [21, 22] It assesses an ongoing concern about falling. It consists of 16 items, the level of concern on each item was measured on a four-point Likert scale (1 = not at all concerned, 2 = somewhat concerned, 3 = fairly concerned, and 4 = very concerned). [21] The maximum possible score is 64 and depending on the number of responses, they were classified as the low concern (16-19), moderate concern (20-27), and high concern (28-64) for falls.
The level of dependence in activities of daily living (ADL) was measured using Barthel Index. It is a 10-item ordinal scale in the domains of personal care and mobility such as self-care, sphincter management, transfers, and locomotion. The components are assigned a minimum of 0 to a maximum of 15, and the total possible score would vary from 0 to 100. The scores between 0 and 20 marked as total dependence in ADL, 20-60 as severe dependence, 60-90 as slight dependence, and 90 -100 as normal. [23, 24] Influence of socioeconomic status was measured using the revised version of 2014 Kuppuswamy Scale. [25, 26] Collected data were entered and analyzed using SPSS statistical software version 17 (SPSS Inc. Chicago, IL, USA). Descriptive statistics, such as frequency, percentage, mean, and standard deviation, were applied for all qualitative as well as quantitative study variables. Association among the fallers and nonfallers with various study factors was assessed by Chi-square test.
Results
The response rate of this survey was 97.57% where 2049 completed questionnaire was analyzed. The mean age of the participants was 69.69 ± 6.94 years including 53.83% of males and 46.17% of females.
The proportion of falls in this study was found to be 24.98% (n = 512). The mean age of faller's was 71.86 ± 7.49 years. Falls were seen more among the older adults with advancing age, and a significant association was found, P = 0.000. Among the reported fallers, 49.41% of the respondents had sustained falls for more than one time in the past 1 year. Association of demographic factors between fallers and nonfallers is described in Tables 1 and 2 shows the clinical characteristics of fallers based on the self-reported clinical condition present at the time of the survey.
Majority of 44.92% of falls has occurred in the morning, followed by 20.90% in the afternoon, 19.34% in the evening, and 14.84% at night. With respect to the location of fall, 65.43% of falls occurred indoors and 34.57% from outdoors. In indoor, 50.75% falls took place in the bathroom, 18.21% in the hall, and kitchen and bedroom share 11.94%, whereas in outdoor, 41.81% experienced fall in public places, 18.64% in streets, and 13.56% outside the house. Walking, turning, and standing were the most engaged activities at the time of fall that share 43.16%, 12.30%, and 6.84%, respectively. Slip, imbalance, and trip were the most reported nature of falls that account 56.45%, 10.74%, and 6.25%, respectively.
Fallers of 60.55% had sustained injuries after the fall, and physician consultation was obtained. Among them, 39.68% of falls required medical consultation, 35 .81% took first aid, and 24.52% necessitate hospital admission. Whereas among 39.45% of noninjured fallers, only 1.49% were reported to a physician. Usage of assistive device among the fallers accounts for 30.86% and 12.89% in nonfallers; moreover, walking cane was commonly used by both the groups.
Over 50.3% of the total study participants reported to be on medication. Among older adults who experienced falls 62.30% of them were under medications. Participants who were under medications (58.3%) had >4 medications/day and 41.7% had <4. Majority of 35.44% were on antihypertensive and 31.23 were on antidiabetic drugs. Concurrently, among nonfallers, only 46.26% were on medication in that 51.1% consumed >4 medication. Significant association was found 34 .38% demonstrated low concern of fall, 29.49% demonstrated moderate concern, and 36.13% demonstrated high concern, whereas nonfallers shared 59.15%, 23.88%, and 16.98%, respectively. Pearson Chi-square resulted in a significant association between FOF among older adults with fall and without fall (P = 0.000).
Simultaneously, 23.67% of the entire participants expressed reduced functional activities, including 42.27% of fallers and 57.73% of nonfallers. Among fallers, 23.41% reported reduced functional activities inside the house, 30.24% outside the house, and 46.39% in both; however, nonfallers shared 16.79%, 33.93%, and 49.29%, respectively. A Chi-square test for independence demonstrated a significant association between restricted functional activity among fallers and nonfallers, χ 2 (1n = 2049) = 100.021, P = 0.000. The reported normal level of functional independence in basic ADL among fallers was 58.40% and 77.68% among nonfallers, (P = 0.000). Functional independence among older adults with certain variables is shown in Table 3 .
Among the total study participants, 48.90% asserted that falls can be preventable in which 4.34% have made modification in their environment to prevent fall that comprising 8.98% among fallers and 2.80% among nonfallers. 
dIscussIon
This study assessed the prevalence of falls among older adults, and its proportion was found to be 24.98%; however, various studies conducted in India reported the prevalence to vary from 14% to 53%. [4, 7, 16, 27] This study has demonstrated no association of gender with fallers and nonfallers, which is similar to the finding of Talarska et al. in 2017. However, Pereira et al. reported that the probability of fall among men was higher provided lean and body fat mass and balance were the same. [28] Similarly, no association found between types of residency with older adults which is in contrast to D'Souza et al. and Johnson, who reported their fallers were more of institutionalized. [19, 29] A significant association between socioeconomic status and older adults with fall and without fall was found in this study. The participants of the upper middle class demonstrated a higher incidence of fall as compared to other groups; moreover, these groups reported to have higher concern of fall and decreased functional activities. The prevalence of chronic diseases and leading a sedentary lifestyle were the main cause that was reported by this group. The result of this study is in contrast with earlier studies where low socio-economic group was found to be associated with falls. [30] [31] [32] Majority of fallers had experienced a fall in the morning. This finding is inconsistent with previous studies conducted nationally and globally. [8, 19, 33, 34] This may be due to older adults were more engaged in discharging their duties in a hurried manner in the morning. With respect to the location of fall, a greater number of falls had occurred indoors, especially in bathrooms. This is in agreement with earlier studies where bathroom in the house of older adults considered as a hazardous area. [15, 19, 31, 32] The presence of slippery flooring, inappropriate tiling, inadequate lighting, the absence of grab bar, and anti-skid mat were the possible risk factors in the bathroom that were reported by the participants thus heightened their risk of fall. Modification on the Indian toilet/bathroom by creating awareness on the barrier-free environment may benefit Indian older adults from reducing a risk of falling. Studies on home hazard modification have also shown to decrease the incidence of fall. [35, 36] Fallers who had sustained injuries utilized health-care services, including hospital admission. Fall-related injuries have been reported from the previous studies to vary from 34% to 74%. [19, 29, 30, 32] However, this study failed to retrieve information related to types and sites of injuries that they had sustained which led them to visit a physician. Whereas remaining noninjured fallers, very negligible proportion of the respondents were reported to a physician because majority had a slip in the bathroom due to extrinsic factors and those factors were overlooked. Those who had a fall due to intrinsic factors also had a misconception that fall in old age is common phenomenon in spite of demonstrating imbalance and muscle weakness. It clearly indicates that elderly adults are poorly informed about risk factors for fall and they are not aware that even noninjury fall requires medical attention for early identification of risk factors to prevent the future fall.
Mobility aids are commonly adopted by older adults to enhance their functional activities, but it has been identified as one of the risk factors associated with falls. [19, 27, 32, 33] Use of mobility aids might hamper the ability of older adults to recover balance and leading to destabilizing biomechanical effects during balance recovery thus increase the risk of falls. [37, 38] Observation among the study participants, who used mobility aids, has revealed usage of inappropriate mobility aid without professional's prescription and their training, the improper height and worn out mobility aid. Thus, these factors may explain the possibility of fall among the participants and need to sensitize older adults to obtain professional helps to adopt an appropriate mobility aid and insisting its periodic examination.
Among the reported FOF, fallers had demonstrated high concern of FOF as compared to nonfallers. Finding of our study was similar to the previous studies where 33.2% of FOF reported among the older adults. [19, 16] Epidemiological-based studies even demonstrated the prevalence of FOFs among nonfallers. Does this FOF in older adults is the cumulative effect of physiological changes that took place eugenically is something need to explore in larger amplitude although its predisposing factors had been identified. Since FOF influenced dysfunctional and decreased the QOL in older adults, it is mandatory to screen in clinical settings to reduce the future risk of fall and/or nursing home admission.
Participants of fallers and nonfallers with FOF had demonstrated a decreased level of functional independence and is in agreement with previous studies as well. [16, 19, 30, 32] Majority of the participants had demonstrated normal independence in basic ADL; however, certain risk factors which increase dependency rate remain constant between fallers and nonfallers, such as an increase in age, FOF, use of assistive device, and lower socio-economic group. This finding is in similar agreement with the previous study that has identified the decreased level of independence as a risk factor to increase the risk of fall. [39] Restricted functional activities have been reported to invite deconditioning effect leading to disuse muscle atrophy, decreased aerobic capacity, altered balance, social isolation, depression, increase the risk of fall, and affecting the QOL. [16, 19, 32] Physical therapist working closely with older adults, therefore, need to screen for risk factors that restrict functional activities and addressing them in the treatment goal will reduce the risk of fall and improve their QOL.
conclusIon
The finding of this study reveals fall as a significant health problem faced by older adults and provides insight into the influencing risk factors and circumstances for falls. Factors such as age group, education, marital status, and socio-economic status had demonstrated a significant association with fallers. FOF and restricted functional activities are not uncommon among the older adults either with or without falls and considered as important risk factors for falls, especially as one advance in aging. An identified risk factor in this study can help in effective, comprehensive geriatric assessment to facilitate in adopting multidimensional treatment strategies.
